Since the introduction by Arden ' of a booklet containing contrast gratings of various spatial frequencies contrast sensitivity has been used to assess visual function in a number of ocular diseases.
Visual function has been assessed by this method in normal eyes,1-3 in chronic glaucoma,2 4-6 optic neuritis,7 8 and diabetes.9 In a preliminary study Arden Hitchings, FRCS. pital were entered into the study. Clinical examination of the eyes was carried out by one author (R.A.H.). The following tests were carried out.
(i) Visual acuity; best corrected acuity on a Snellen's chart assessed independently for each eye. A note was made if the visual acuity was < 6/9.
(ii) Visual field. Friedmann field analysis with the appropriate spectacle correction was carried out for each eye. Suprathreshold analysis was carried out. An abnormal result was considered to have occurred if 3 or more spots of greater than 04 log units decrease in sensitivity were noted. Spots missed at the time of the initial run were re-presented, and only those spots missed on 2 occasions were counted.
(iii) Anterior chamber depth measurement by Haag-Streit pachometry. A note was made of those eyes with an anterior chamber depth of <2-5 mm axially.
(iv) Gonioscopy. Special emphasis was placed on the presence or absence of dependent pigment on the trabecular meshwork of the anterior chamber angle.
(v) The vertical cup: disc ratio was measured by monocular direct ophthalmoscopy. A note was made if the cup: disc ratio was greater than 0 5 in either eye.
(vi) The patient's age. An independent examination of the patient's contrast sensitivity was carried out. Thus the results of clinical examination of the eye and contrast sensitivity were kept separate until the conclusion of the study. Contrast sensitivity was measured for each eye by the method described by Arden.' 515 
Results
Two hundred patients entered the study; 387 eyes were included. The remaining 13 eyes were excluded because of concomitant disease, such as amblyopia, comeal nebulae, retinal degeneration, and cataract considered sufficient to reduce the acuity to below 6/9. The frequency of each of the recorded physical signs is noted in Table 1 . A correlation matrix between these physical signs was determined. Those correlations that were significant (p <0O01) are displayed diagrammatically in Fig. 1 . The correlations between the abnormal signs in Fig. 1 remain significant when age is partialled out. There was no significant correlation between the grating score and intraocular pressure.
Four eyes were discovered to have primary open-angle glaucoma, and these eyes all had abnormal grating scores.
Discussion
Arden' was able to set an arbitrary upper limit of 82 for normal eyes when tested with his booklet. One-third of the patients tested in this series had scores greater than this, despite the presence in most eyes of a normal visual acuity and intraocular pressure.
As noted above, the physical signs cup: disc ratio, anterior chamber depth, visual field defects, and angle pigment were also detected in 20-40% of the subjects. While no control group was studied in this series, the study plan whereby there was an independent assessment of gratings sensitivity and physical signs meant that correlations between grating score and the other signs may be regarded as uncontaminated by experimental bias. Clearly this cannot be known to be the case for the raw data.
Although only 4 patients were discovered to have chronic simple glaucoma, each had an abnormally high grating score. This confirms earlier reports.' 2 4-6
The correlation of grating score with age has also been reported in other series.'3 14 However, the group of patients studied in this series may not be regarded as 'normal'. The correlation of age with grating score might be the result of an age-related degeneration occurring in an eye that will subsequently show signs of glaucoma.
The patients studied did not show positive correlation between grating score and intraocular pressure. Although intraocular pressures greater than 35 mmHg are rapidly followed by visual, loss and glaucomatous cupping,'5 this is not necessarily the case for patients with intraocular pressures in the mid 20s. In fact many patients with intraocular pressures in the middle 20s may never proceed to develop glaucoma.16 17 The ocular hypertensive patients examined had intraocular pressures in the mid 20s; not only may .they have not had time to develop visual damage from this raised tension but they may fall within the group of ocular hypertensives who never seem to do so.
The value of assessing contrast sensitivity in a glaucoma screening may lie, firstly, in the positive correlation with both a large cup: disc ratio and, independently, with visual field loss as defined above; 
